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Bangungut in Manila: sudden and unexplained
death in sleep of adult Filipinos

Ronald G Munger and Elizabeth A Booton

Background Sudden and unexplained death in sleep (SUDS) is a leading cause of death of

young men in several Asian populations, but the history and epidemiology of
SUDS are not well known.

Autopsy records were reviewed in Manila in a study of the classification of SUDS.

Death certificates filed in Manila during 1948-1982 were then reviewed in a
study of SUDS incidence. A nested case-control study of death certificates exam-

ined birthplace as an indicator of SUDS risk.

The classification of SUDS cases in Manila during 1948-1982 (N = 722) evolved

from the folk term, bangungut (‘to rise and moan during sleep’), to various
descriptions of post-mortem artefacts. The characteristics of victims in each of
the groups were similar: 96% male, mean age 33 years, and modal time of death
3:00 a.m. The deaths were seasonal, peaking in December-January. SUDS victims
were more likely than deceased controls to have been born outside of the Manila
region (relative odds = 2.11; 95% CI: 1.59-2.78). The SUDS rate for men aged
25-44 years increased from 10.8 to 26.3 per 100 000 person-years from 1948

The death certificate classification of SUDS in Manila has changed considerably,

obscuring an increase in incidence. SUDS appears to be a regional phenomenon
in Southeast Asia and environmental causes are likely because the deaths are
seasonal, increased over the timespan studied, and are more common among
migrants to Manila than among those born there.
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A syndrome of sudden and unexplained death in sleep (SUDS)
occurs among Filipino adults in the Philippines, Hawaii, Guam
and the Marianas Islands,!~!! Japanese, 12714 Laotian, Cam-
bodian, and Vietnamese refugees in Thailand and the United
States,ls_28 and Thai men in Thailand and in Singapore.”_38
The victims are typically young men, median age 30-34 years,
all in apparent good health, who die within minutes of the
onset of distress during sleep. The immediate cause of death is
ventricular fibrillation, but in the absence of known disease.'®
Prolonged QT interval has been documented in electrocardio-
graphic studies of Laotian-Hmong refugees at high risk of SuDs,?8
evidence that cardiac electrical instability may be a cause of
SUDS, but the underlying mechanisms are unclear. Proposed
causes of SUDS include thiamine deficiency,?’~28 hypokal-
aemia,2%32 nightmares and mental stress, 17916-18,23,26,34,39,40
melioidosis,>” and genetic factors.>> No evidence directly links
the sudden deaths of Asian adults with sudden deaths of infants
that also occur in sleep. While SUDS is known to occur in many
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populations in Asia, its history, boundaries and incidence are
not well known. The highest known rate of SUDS was docu-
mented among refugees from Laos and Cambodia in refugee
camps in Thailand.?° Southeast Asian refugee men who reset-
tled in the US after 1975 arrived with a high susceptibility to
SUDS but the risk dropped sharply with increasing length of
residence in the US.%°

SUDS was first described in the medical literature of the
Philippines in 1917! and these deaths were popularly known
there as bangungut—a Tagalog word meaning ‘to rise and moan
in sleep’. Similar deaths were noted in the late 1940s and 1950s
in Hawaii among Filipino migrant labourers and were widely
discussed in the Filipino medical literature.2~10 Bangungut
deaths are now widely attributed to ‘acute haemorrhagic pan-
creatitis’ by medical personnel in the Philippines despite evid-
ence that the pancreatic changes emphasized in this classification
are artefacts of post-mortem autolysis.9

Sudden deaths in sleep of healthy young adults mostly occur
out of hospitals and are usually investigated where medical-
legal systems exist. The widespread practice of autopsy in cases
of unexplained death in Manila after World War II, uncommon
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in most other parts of Asia, allowed an unusual opportunity for
epidemiological study. In this paper we describe the history of
classification of sudden deaths in sleep in Manila that remained
unexplained after autopsy. With this nosology, a sample of death
certificates was then reviewed to allow a description of the
epidemiology of SUDS in Manila between 1948 and 1982.

Methods

Review of autopsy reports of sudden deaths
in Manila

Autopsy reports of sudden deaths investigated between 1952
and 1982 by the Medical-Legal Division of the Manila Police
Department were available for review. Reports of cases from
every fourth year between 1952 and 1980 and in 1981-1982
were reviewed to look for evidence of a distinct subgroup of
sudden deaths that occurred in sleep and to document the
assigned causes of death. A sudden death was defined as a death
within 24 hours of the onset of acute signs or symptoms in a
previously healthy individual.*! Deaths due to accident, homi-
cide, suicide, poisoning, or drowning were excluded from fur-
ther consideration. Acute haemorrhagic pancreatitis, a popular
explanation for SUDS in the Philippines9 was not accepted as an
adequate cause of sudden death unless there was evidence of a
clear clinical course before death.

We constructed a comprehensive definition of SUDS in Manila
by noting the officially assigned causes of sudden death in cases
that remained unexplained after autopsy in which the circum-
stance of death in sleep were mentioned in the autopsy report;
these classifications of cause of death appeared to be specific for
SUDS cases, thus were used as presumptive case definitions of
SUDS in a systematic review of death certificates.

Review of death certificates in Manila

All death certificates filed in the Manila Health Department every
fourth year between 1948 and 1980 and between 1 August
1981 and 31 July 1982 were reviewed in a broader study of the
epidemiology of SUDS in Manila. Data on age, gender, date and
time of death, birthplace, residency and autopsy status were ab-
stracted from the death certificates. The certified causes of death
were grouped into similar categories and the characteristics of
victims in each group were compared to see whether or not
they were homogeneous.

Demographic data on the Manila population were obtained
from the Philippines National Bureau of Census and Statistics
for the census years of 1939, 1960, 1970 and 1975. Data on total
population size of Manila for each sample year were available
from the Manila Health Department. Estimates of the age-
distributions by sex for the sample years studied were derived
by interpolation between census years. Residency data were not

collected on cases from 1952, 1960, 1968 and 1976; for these
years the proportions of cases that were Manila residents were
estimated by interpolation between the known residency rates
of cases in the other sample years. Estimates of age-specific
SUDS rates for 5-year age groups of men for all sample years
combined were calculated by summing the known and estim-
ated numbers of cases of SUDS among male residents of Manila
in each age group across all sample years and dividing by the
summed person-years accumulated by resident men in each age
group in Manila for the same years. Age-adjusted death rates by
year for resident men of Manila were estimated using the direct
method*? and the estimated 1968 population structure of Manila
as the standard population.

Case-control study of migration and risk of SUDS

In the study of migration and risk of SUDS, controls were sel-
ected from death certificates and matched by gender and age to
SUDS cases from the following sample years: 1948, 1956, 1964,
1972, 1980 and 1981-1982. Controls were not matched to
abstracted cases from 1952, 1960, 1968 and 1976 because of lim-
ited resources. The deceased controls were identified by select-
ing the next death certificate filed after a case that was of the
same sex and within 3 years of the case’s age, and in which death
was due to a cause other than SUDS.

In the analysis of location of birth and residence, provinces
were grouped into the following geographical regions: northern
Luzon, central Luzon, southern Luzon, Visayan, Mindanao and
the Manila region. The Manila region was defined as the city of
Manila, the metropolitan Manila area, and the nearby provinces
of Pampanga, Rizal, Bulacan, Laguna, Bataan and Cavite. The
relative odds of birth in each region outside of the Manila region
versus birth in the Manila region for cases compared to controls
and the 95% confidence intervals were calculated.

Results

Classification of SUDS deaths in Manila autopsy
reports

Autopsy reports of 382 sudden deaths were reviewed and
grouped into four broad categories including (1) unexplained
after autopsy (48%), (2) myocardial infarction (38%), (3) other
and ill-defined heart disease (11%), and (4) rheumatic heart
disease (2%) (Table 1). The mean age of victims of death that
was unexplained after autopsy was 33.5 years and 97% were
male. Victims of myocardial infarction and ‘other and ill-defined
heart disease” were older (mean age 54.0 and 45.2 years respect-
ively) and fewer were male. Death in sleep was mentioned in
the descriptive portion of the autopsy reports of 62% of the
unexplained deaths, 4% of the myocardial infarction deaths,
and in none of the deaths due to ‘other and ill-defined heart

Table 1 Classification of cause of death after autopsy and selected characteristics of 382 sudden deaths of adults occurring during 1952-1982 in

Manila, and selected characteristics of each group

Classification No. (%) Death in sleep (%)? Mean age (SD) % male
Unexplained after autopsy 183 (48) 62 33.5 (10) 97
Myocardlalmfarcnon ....................................................... . 47(38) 1 0(13) e
Otherand illdefined heart disease B0 4208 T
Rheumatic heart disease 9 (2) 37.5 (19) 33

@ Death in sleep mentioned in the autopsy report.
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Table 2 Certified cause of death and selected characteristics of 722 cases of sudden and unexplained death in sleep (SUDS) in Manila during

1948-1982

Mean age Mode time Autopsy
Certified cause of death No. in years (SD) % male of death rate (%)
Acute cardio-respiratory failure (ACRF)—bangunguttype 8 ...3B.0O.......0%8 .. 4%0am .98
ACREF with congestion and petechial haemorrhages of internal organs 168 34 (10) L% 300am. 90
ACREF in sleep 98 30 (8) 99 2:00 a.m. 100
ACRF with acute haemorrhagic pancreatitis 73 33() 97 400am. 85
Acute haemorrhagic pancreatiti 33(1). 1:00 a. 0
Pending 32 (13) 1:00 a.m.
AHSUDsdeaths e 33 (10) . 9(, e 300 am TR

Table 3 Distribution of death certificate classifications by year of sudden and unexplained deaths in sleep (SUDS) in Manila: 1948-1982

Per cent of all cases in a given year

1948 1952 1956 1960 1964 1968 1972 1976 1980 1982
Certified cause on death certificate N=27 N=23 N=53 N=60 N=50 N=75 N=78 N=100 N=107 N=149
Acute cardio-respiratory failure 29.6 69.6 60.4 8.3 6.0 4.0 1.3 10.0 7.5 0.0
(ACRF)—Dbangungut type
ACRF with congestion and petechial 37.0 13.0 18.9 33.3 30.0 56.0 23.1 19.0 9.3 8.7
haemorrhages of internal organs
ACREF in sleep 0.0 0.0 0.0 8.3 8.0 4.0 39.7 39.0 4.7 6.7
ACRE with acute haemorrhagic pancreatitis 18,5 0.0 113 400 240 40 5L 100 09 T4
Acute haemorrhagic pancreatitis 3.7 17.4 9.4 8.3 18.0 30.7 16.7 6.0 68.2 56.4
Pending 11.1 0.0 0.0 1.7 14.0 1.3 14.1 16.0 9.3 20.8

disease’ or rheumatic heart disease. Victims of sudden death
attributed to rheumatic heart disease were relatively young
(mean age 37.5 years) and two-thirds were women. The deaths
due to ‘other and ill-defined heart disease’ included hyper-
tensive heart disease (N = 2), pericarditis (N = 3), heart failure
(N = 18), cardiomegaly (N = 16), and ill-defined heart disease
(N =4).

Sudden deaths that remained unexplained after autopsy and
that were documented as occurring in sleep had the following
certified causes of death: (1) acute cardiorespiratory failure—
bangungut type, (2) acute cardiorespiratory failure with conges-
tion and petechial haemorrhages of internal organs, (3) acute
cardiorespiratory failure in sleep, (4) acute cardiorespiratory
failure with acute haemorrhagic pancreatitis, and (5) acute
haemorrhagic pancreatitis. Deaths listed in these five groups
were considered SUDS deaths and studied in more detail in the
review of death certificates.

SUDS cases among Manila death certificates

A total of 147 676 death certificates were reviewed for the 10
sample years between 1948 and 1982 in a search for SUDS
cases. Early in the review, a sixth group likely to contain cases
of sudden death in sleep was found: cases autopsied by the
Philippine National Bureau of Investigation with the cause of
death listed as ‘pending’. Data from all ‘pending’ deaths were
also abstracted.

Characteristics of 722 cases found in the six SUDS groups are
listed in Table 2. For all cases combined, the mean age was 33
years, the age range was 13-77 years, 96% were men, the mode
time of death was 3:00 a.m. and the autopsy rate was 95%.
Manila residents accounted for 70% of these cases. The six
groups of SUDS deaths each had similar characteristics so these

were combined and considered as a comprehensive definition of
SUDS for further analyses.

The percentage of cases that were autopsied in the six groups
ranged from 85% to 100% and overall the rate did not vary
significantly by year. Autopsies of the cases were performed by
the Medical-Legal Division of the Manila Police Department
(76%), the Philippine National Bureau of Investigation (19%),
local hospitals (4%), and the Philippine Constabulary (1%). The
mean age and sex of cases autopsied in different institutions
were similar (data not shown).

The numbers of SUDS cases by year in each of the six classi-
fications are shown in Table 3. While some overlaps in these
classifications existed over time, a clear evolution in classifica-
tion occurred between 1948 and 1982. The common Tagalog
classification, bangungut, was used in combination with ‘acute
cardiorespiratory failure’ (ACRF) in 69.6% of the cases in 1952
but it fell out of favour as an acceptable certified cause of death
by 1960 when it accounted for only 8.3 % of cases. A description
of non-specific pathology found at autopsy including conges-
tion, oedema, and petechial haemorrhages of internal organs
commonly appeared on the death certificate in combination
with ACRF in 1948 (37.0%), declined to 13.0% in 1952, then
increased until 1968 when it accounted for 56.0% of cases. As
early as 1948 acute haemorrhagic pancreatitis (AHP) was used
alone (3.7%) or in combination with ACRF (18.5%) and by
1980 AHP alone was used to classify 68.2% of the SUDS cases.

The SUDS cases for all sample years combined were seasonal,
with a peak in the December-January period (Figure 1). This
distribution was significantly different from all other deaths in
Manila ()(2 =59.4,d.f. =5, P<0.001). The peak period of SUDS
occurred during the nadir of the distribution of all other Manila
deaths.
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Figure 1 Seasonality of sudden and unexplained deaths in sleep
(SUDS) of adults and all other deaths combined in Manila for all
sample years, 1948-1982
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Figure 2 Rates of sudden and unexplained death in sleep (SUDS) of
male residents of Manila by age group: all sample years combined,
1948-1982

The age-specific rates of SUDS for Manila men in all years
combined are shown in Figure 2. The death rate rises ninefold
(from 2.3 to 21.0 per 100 000 person-years) from age groups
15-19 years to 30-34 years, then markedly declines with
increasing age.

The age-adjusted rates of SUDS by year among resident
Manila men are shown in Figure 3. These rates were calculated
for men aged 25-44 years only to minimize the misclassification
of SUDS cases that may be more likely at younger and older
ages. Separate rate estimates were made with and without the
‘pending’ group of cases. Addition of the pending cases slightly
raised the rate estimates after 1968. With the pending cases
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Figure 3 Age-adjusted rates of sudden and unexplained death in sleep
(SUDS) in Manila men aged 25-44 years, 1948-1982

excluded, the death rate per 100 000 person-years increased
2.2 fold from 1948 to 1981-1982 (from 10.8 to 23.4); with the
pending cases included, the rate increased 2.4 fold over the
same period (from 10.8 to 26.31).

Case-control comparison of migration
and risk of SUDS

In both the group of 722 SUDS cases and the 454 controls
the mean age at death was 33 years and 96% were male. The
percentages of cases and controls listed as Manila residents were
similar (70%). SUDS cases were twice as likely as controls to
have been born outside of the Manila region (OR = 2.11, 95%
CI:1.59-2.78). The odds ratios contrasting birthplace in areas
outside of the Manila region with birth in the Manila region for
cases compared to controls are shown in Figure 4. The relative
odds of birth outside of the Manila region for cases compared to
controls increased when birth regions progressively further
from Manila were considered. Cases were 4.4 times more likely
than controls (95% CI:1.35-12.42) to have been born on
Mindanao, a large island that is the furthest south from Manila.
Seven of the SUDS victims were born in China and later
migrated to the Philippines and became Filipino citizens; none
of the controls had this history (Fisher’s exact test, P = 0.02).

Discussion

Bangungut was first used in the published medical literature in
the Philippines by Guazon in 1917! to describe sudden and
unexplained death in sleep of young Filipino men. Most of the
published reports of SUDS in the Philippines have included
mention of bangungut in their titles. Bangungut is still commonly
used by medical personnel and lay people in the Philippines to
describe SUDS. In fact, since 1982 we have informally queried
scores of Filipino health professionals and lay people about
bangungut and each has described the deaths in a similar way
and has known of one or more relatives or acquaintances who
died under these circumstances. Bangungut was commonly used
on death certificates in combination with ‘acute cardiorespir-
atory failure’ (ACRF) through the mid-1950s, but the usage
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Region .%11(?_3 ( 95% Cl )
[[]IH] Northern Luzon 1.78 (0.91 - 3.45)
E Central Luzon 1.72 (1.07 - 2.76)
- Manila Region 1.00 ( reference )
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Figure 4 Relative odds of birth outside of the Manila region among victims of sudden and unexplained death
in sleep (SUDS) in Manila vs. deceased controls in Manila; 1948-1982

declined after that and medical jargon took its place. Death
certificates listing ACRF in sleep became embellished with long
descriptions of non-specific pathological findings including con-
gestion, oedema, and petechial haemorrhages of internal organs.
Curiously, the condition of the pancreas became emphasized in
the listed cause of death and SUDS deaths are now commonly
known by medical personnel in the Philippines as ‘acute haemor-
rhagic pancreatitis’ in spite of the fact that no evidence exists of
a pancreatic condition preceding the deaths.® The classification
of SUDS in the Philippines has thus evolved from a Tagalog folk
term to modern medical jargon, and this has obscured the
importance of SUDS in vital records and the increase in the rate
of SUDS from 1948 to 1982.

The characteristics of SUDS victims in each of the death
certificate classifications described in our study are the same and
did not change appreciably over the 34-year period studied: the
highest risk was among men 30-34 years of age. The similarity
of the mean age of SUDS victims (30-34 years) in all the Asian
populations studied is striking. Most of these populations are
from less developed countries and the relatively young age at
death could be an artefact of large numbers of young men in the
population. The Manila study confirms that the actual risk of
sudden death in sleep among Filipino men rises sharply to a
peak at 30-34 years, then declines with increasing age. This age
distribution appears to be a characteristic feature of SUDS in
Asia and may provide clues to mechanisms related to cardiac
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arrhythmias and sleep disorders in the absence of athero-
sclerotic heart disease. A similar peak in the risk of sudden
death may exist among Western populations, hidden beneath a
larger burden of sudden death associated with atherosclerotic
disease that increases in incidence with advancing age.

The pattern of SUDS is also well known among Japanese
as pokkuri disease and has been described among Southeast
Asian refugees in Thailand and the US and in Thai villagers and
labourers, among whom it is known as /ai tai (sleep-death). The
epidemiological profile of the deaths is remarkably similar in
each of these Asian populations: average age 30-34 years, age
range 15-65 years, a strong male predominance, almost instant-
aneous death in sleep of an individual thought to be previously
healthy, and lack of known cardiovascular disease. The sudden
deaths in sleep of Asian adults are different from major patterns
of sudden death known in Western populations. Among adults
in the West, sudden death is strongly associated with athero-
sclerotic heart disease, is not associated with sleep, and is more
likely to occur with increasing age.4346

SUDS rates have declined markedly among Southeast Asian
refugees in the US with their increasing length of residence,?’
implicating some aspects of their impoverished lifestyle in Asia.
Pokkuri disease is generally thought to have declined in Japan in
the post-World War II era. We expected to also find a decline in
SUDS rates in Manila with the increasing modernization and
improving health profile of the population since World War II,
but we found quite the opposite: the rate of SUDS fluctuated
but generally increased in Manila between 1948 and 1982. The
observed rate of SUDS in Manila may have become spuriously
elevated over time with an increase in case-finding or an in-
crease in the misclassification of deaths related to other causes;
these explanations however, seem unlikely. For an artefact of
increased case-finding in more recent years to have been im-
portant, cases in the earlier period would have to have been
undetected. The overall rise in rates is not due to the definition
of new categories of sudden death classification; all were in use
by 1964, the year in which the strong and sustained increase in
SUDS death rates began. The rate of autopsy was consistently
high throughout the period of study for each of the categories
of classification. The demographic characteristics of cases in
each of the categories of classification and for all cases over the
period of study were also similar, lending credence to the view
that the SUDS deaths we defined were homogenous across the
commonly used classifications and over time.

The high rate of autopsy in Manila of cases of sudden death is
rare elsewhere in Asia, with the exception of Singapore,34 and
the autopsies added assurance that the SUDS cases in Manila
were accurately classified. The validity of the individual autopsy
findings was not addressed in this study however. The direction
of misclassification might be expected to be towards more often
‘explaining” more recent deaths due to new diagnostic methods
or disease theories and thus an increasing underestimation of
SUDS death rates over time. The shift in classification of sudden
deaths in sleep to ‘acute haemorrhagic pancreatitis’, if it had not
been detected in our study and shown to be similar to other
sudden deaths in sleep, would have resulted in a loss of cases and
a spurious conclusion that the death rates had decreased since
1976. While detailed post-mortem studies were not completed
in the past, the high rate of autopsy in Manila would provide a
good opportunity for future studies of the pathology of SUDS.

SUDS is such a striking phenomenon that little misclassifica-
tion would be expected from case definitions based, in the
absence of autopsy, on the circumstances of death and external
examinations of the bodies of victims2%2333-35 and inclusion
of each of the following: (1) death within minutes or hours of
the abrupt onset of agonal signs in a previously healthy individ-
ual; (2) no external evidence of violence, accident, drowning,
asphyxiation or drug overdose; (3) death associated with night-
time sleep, day-time nap, or the transition between sleep and
wakefulness; (4) an age range of victims restricted to that of
peak incidence (such as 25-44 years) to avoid misclassification
of deaths at younger and older ages that might be due to other
causes. This ‘presumptive’ definition of SUDS should not be
limited to men or nocturnal events. The definition of SUDS
based on these circumstances should be adequate to describe
SUDS occurrence in populations with a high incidence and few
or no autopsies, but will be less adequate in low-risk popu-
lations in which a higher proportion of sudden deaths may be
due to other mechanisms including epilepsy, cardiac electrical
instability with other origins,*” drug overdose or other causes.

Short-term fluctuations in the rate of SUDS may have occur-
red in Manila in the period studied, but we had a limited ability
to define these since we sampled death records at 4-year inter-
vals. In 1956 the death rate for men 25-44 years rose to a level
equivalent to the 1980 rate, then declined over the next 8 years.
In 1956 the mayor of Manila created a commission on bangungut,
a bangungut research foundation was formed, and the Philippine
Medical Association held a symposium on bangungut.*® More
sampling of Manila deaths in this period may indicate whether
or not fluctuations in death rates occurred in synchrony with
environmental changes or population movements and whether
the increased civic awareness was an effect of increased SUDS
incidence or a social phenomenon that led to an increased
awareness and diagnosis of SUDS. The observed rise over time
in rates of sudden death in sleep in Manila could have been due
to an increase in the susceptibility of individuals due to environ-
mental changes or a migration of impoverished, susceptible in-
dividuals into Manila from rural areas. A comparison of residency
of SUDS cases and controls revealed no significant differences—
70% of each were listed as Manila residents. This may not be a
useful definition because residency status is attained after only
6 months in Manila. The analysis of birthplace revealed that
cases were more likely than controls to have been born outside
the Manila region. This relationship appeared stronger when
birth regions progressively further south from Manila were con-
sidered. The case-control comparison must be interpreted with
caution because the controls were selected from death certificates.
Controls who died at this relatively young age, whether from
disease, accidents, or violence may not be representative of
the general population, but the results of this comparison are
similar to more recent studies of Southeast Asian refugees?®
indicating that recent migrants have an increased risk of SUDS
compared to immigrants who have settled for a longer period
of time.

The occurrence of SUDS in Asian populations that are cultur-
ally and genetically distinct, the elevated risk among migrants to
Manila, the seasonal occurrence, and the sharp decline in SUDS
incidence among Southeast Asian refugees after immigration to
the US all provide evidence that environmental factors in Asia
play a major role in this unexplained syndrome. The most



plausible causes of SUDS are regional environmental and nutri-
tional factors common among the poor of Southeast Asia (and
formerly Japan) that span the various cultures of this area. The
Philippines is a country rich in cultural and environmental
diversity and has an appreciable number of SUDS cases, thus is
well suited for aetiologic studies of sudden death in sleep.

Acknowledgements

This study was made possible with the kind assistance of many
colleagues in the Philippines including Dr Evangeline Suva of
the Manila Health Department, Dr Mario Cenido of the
Medical-Legal Division of the Manila Police Department, Dr
Pedro Solis of the National Bureau of Investigation, Dr Perla
Santos-Ocampo and Dr Ernesto Domingo of the Philippine Gen-
eral Hospital, Dr Conrado Dayrit, and the staff members of their
departments. Drs Irvin Emanuel, Marshall G Hurlich (deceased),
Donald Peterson, Ronald Prineas, Bruce Psaty, and Noel Weiss
provided helpful advice. Financial support was provided in part
by the Graduate Research and Travel Fund and Departments of
Epidemiology and Anthropology of the University of Wash-
ington; the Intergovernmental Organization for Migration;
postdoctoral training grant RO1-HL-19877 awarded by the US
National Heart, Lung, and Blood Institute to the Division of
Epidemiology, University of Minnesota School of Public Health;
the Center for International Rural and Environmental Health
and the Department of Preventive Medicine and Environmental
Health, University of Iowa College of Medicine; grant RO1-
HL49432-01 to Dr Munger from the US National Heart, Lung,
and Blood Institute; the Agricultural Research Station and
the Office of the Vice-President for Research of Utah State
University.

References

! Guazon MPH. Algunas notas sobre bangungut. Revista Filipina de Medicina
Y Farmacia, 1917;8:437-42.

2 Journal of the Philippine Medical Association. The ‘mystery death’ of
Filipinos in Hawaii. 1948;24:627.

3Majoska AV. Sudden death in Filipino men; an unexplained syn-
drome. Hawaii Med J 1948;July-August:469-73.

4 Cruz JZS. The pathology of “Bangungut.” J Phil Med Assoc 1951;27:
476-81.

> Nolasco JB. An inquiry into bangungut. Arch Intern Med 1957;99:
905-12.

6 Nolasco JB. Studies on the bangungut syndrome. J Phil Med Assoc 1959;
April:330-50.

7 Nolasco JB. Clinical reconstruction of the bangungut syndrome. J Phil
Med Assoc 1959;24:371-76.

8 Aponte GE. The enigma of bangungut. Ann Intern Med 1960;52:1258-63.

9 Liboro A, Kaluag-Liboro F, Liboro OL. A new approach to the etiology
of bangungut or sleeping death. J Phil Med Assoc 1956;32:648-52.

10 Talens EV. Bangungut: Philippine acute hemorrhagic pancreatitis.

Bulletin VLGH (Manila) 1967;8:21-23.

Ilpark HY, Weinstein SR. Sudden unexpected nocturnal death
syndrome in the Mariana Islands. Am J Forensic Med Pathol 1990;11:
205-07.

125ugai M. A pathological study on sudden and unexpected death,
especially on the cardiac death autopsied by medical examiners in
Tokyo. Acta Pathol Jpn 1959;9(Suppl.):723-52.

SUDDEN DEATH IN SLEEP IN ADULT FILIPINOS 683

13 Gotoh K. A histopathological study on the conduction system of
the so-called “pokkuri disease” (sudden unexpected cardiac death of
unknown origin in Japan). Jpn Circ J 1976;40:753—-68.

14 Ishiyama I, Kamiya M, Rose M, Komuro E, Takatsu A. Fulminant
deletion of myoglobin fibres in state of acute cardiac failure inducing
sudden cardiac arrest. Lancet 1982;ii:1468-69.

15Us Centers for Disease Control. Sudden, unexpected, nocturnal
deaths among Southeast Asian refugees. MMWR 1981;30:581-84,589.

16 Bliatout BT. Hmong sudden unexpected nocturnal death syndrome: a
cultural study. Portland (Oregon): Sparkle Publishing, 1982.

17 Baron RC, Thacker SB, Gorelkin L, Vernon A, Taylor WR and Choi
CK. Sudden death among Southeast Asian refugees: an unexplained
nocturnal phenomenon. JAMA 1983;250:2947-51.

18 Tobin JJ, Friedman J. Spirits, shamans, and nightmare death: survivor
stress in a Hmong refugee. Am J Orthopsychiatry 1983;53:439-48.

190tto C, Tauxe R, Cobb L. Ventricular fibrillation causes sudden death
in Southeast Asian immigrants. Ann Intern Med 1984;100:45-47.

20 Munger RG, Weniger BG, Warintrawat S ef al. Sudden death in sleep
of South-East Asian refugees. Lancet 1986;ii(8515):1093-94.

21 parrish G, Tucker M, Downes D. Surveillance for sudden unexplained
death syndrome. JAMA 1986;255:2893.

22Kirschner RH, Eckner FAO, Baron RC. The cardiac pathology of
sudden, unexplained nocturnal deaths in Southeast Asian refugees.
JAMA 1986;256:2700-05.

23 Munger RG. Sudden death in sleep among Laotian refugees in
Thailand: a case-control study. Am J Public Health 1987;77:1187-90.

24 parrish RG, Tucker M, Ing R, Encarnacion C, Eberhardt M. Sudden
unexplained death syndrome in Southeast Asian refugees: a review of
CDC surveillance. In: CDC surveillance summaries, February 1987.
MMWR 1987;36(no. 1SS):43SS-53SS.

25Us Centers for Disease Control. Update: sudden unexplained death
syndrome among Southeast Asian refugees—United States. MMWR
1988;37:568-70.

26 Melles RB, Katz B. Night terrors and sudden unexplained nocturnal
death. Med Hypotheses 1988 June;26:149-54.

27 Munger RG, Booton EA. Thiamine and sudden death of South-East
Asian refugees. Lancet 1990;335(8698):1154-55.

28 Munger RG, Prineas RJ, Crow RC ef al. Prolonged QT interval and risk
of sudden death of Southeast Asian men. Lancet 1991;338(8762):
280-81.

29 Nimmannit S, Malasit P, Chaovakul V, Susaengrat W, Nilwarangkur S.
Potassium and sudden unexplained nocturnal death. Lancet 1990;
(July 14):116-17.

30 Tatsanavivat P, Bhuripanyo K, Klungboonkrong V, Tanomsup S.
Sudden unexplained nocturnal death syndrome. Intern Med 1990;
6:67-69.

31 Goh KT, Chao TC, Chew CH. Sudden nocturnal deaths among
Thai construction workers in Singapore. Lancet 1990;335(8698):
1154.

32 Nimmannit S, Malasit P, Chaovakul V, Susaengrat W, Vasuvattakul S,
Nilwarangkur S. Pathogenesis of sudden unexplained nocturnal death
(lai tai) and endemic distal renal tubular acidosis. Lancet 1991;338
(8772):930-32.

33 Tatsanavivat P, Chirawatkul A, Klungboonkrong V, Saowakontha S.
Familial clustering of presumptive sudden unexplained death
syndrome (PSUDS). Southeast Asean J Trop Med Pub Health 1991;22:
195-99.

34Wong ML, Ong CN, Tan TC et al. Sudden unexplained death
syndrome. A review and update. Trop Geogr Med 1992;44:S1-19.

35 Tatsanavivat P, Chiravatkul A, Klungboonkrong V ef al. Sudden and
unexplained deaths in sleep (Laitai) of young men in rural north-
eastern Thailand. Int J Epidemiol 1992;21:904-10.



684 INTERNATIONAL JOURNAL OF EPIDEMIOLOGY

36 Goh KT, Chao TC, Heng BH, Koo CC, Poh SC. Epidemiology of sudden
unexpected death syndrome among Thai migrant workers in
Singapore. Int J Epidemiol 1993;22:88-95.

37 Blackwell CC, Busuttil A, Weir DM, Saadi AT, Essery SD. Sudden
unexpected nocturnal deaths among Thai immigrant workers in
Singapore. The possible role of toxigenic bacteria. Int J Legal Med
1994;106:205-08.

38 Charoenpan P, Muntarbhorn K, Boongird P ef al. Nocturnal physio-
logical and biochemical changes in sudden unexplained death syn-
drome: a preliminary report of a case control study. Southeast Asian J
Trop Med Public Health 1994;25:335-40.

39 Adler SR. Ethnomedical pathogenesis and Hmong immigrants’
sudden nocturnal deaths. Cult Med Psychiatry 1994;18:23-59.

40 Adler SR. Refugee stress and folk belief: Hmong sudden deaths. Soc Sci
Med 1995;40:1623-29.

4lys Department of Health and Human Services, Public Health Service,
Health Care Financing Administration. The International Classification of
Diseases: 9th Revision, Clinical Modification. DHHS Publication No. (PHS)
80-1260. Washington, DC: GPO, 1980.

4“2 1illienfeld AM, Lillienfeld DE. Foundations of Epidemiology. New York:
Oxford University Press, 1980.

43 Luke JL, Helpurn M. Sudden unexpected deaths from natural causes
in young adults: a review of 275 consecutive autopsied cases. Arch
Pathol Lab Med 1968;85:10-17.

44Perper JA, Kuller LH and Cooper M. Atherosclerosis of coronary
arteries in sudden, unexpected deaths. Circulation 1973;52:27.

45 Kuller LH. Sudden death: definition and epidemiologic considerations.
Prog Cardiovasc Dis 1980;23:1-12.

46 0alman MC, Palmer RW, Guzman MA, Stron J P. Sudden death,
coronary heart disease, atherosclerosis and myocardial lesions in
young men. Am J Epidemiol 1980;112:639-49.

47Lown B, DeSilva RA, Lenson, R. Roles of psychologic stress and
autonomic nervous system changes in provocation of ventricular
premature complexes. Am J Cardiol 1978;41:979-85.

48 Munger RG. Sudden death in sleep among Asian adults. Ph.D. diss-
ertation, University of Washington. Ann Arbor: University Microfilms
International, 1985.



